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Table S1: Strains used in this study 

B. subtilis strain  Relevant genotypes and phenotypes Source or reference 

Δupp degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR; EmR , NeoR [1]  

AmyE degUHy32, amyE::xylRPxylAcomK-ermC, aprE::PaprE-amyE catR Tbpn’; EmR ; CmR [1]  

AmyL degUHy32, amyE::xylRPxylAcomK-ermC, aprE::PaprE-amyL catR Tbpn’; EmR ; CmR [1]  

BPN’ degUHy32, amyE::xylRPxylAcomK-ermC, aprE::PaprE-bpn’ catR Tbpn’; EmR ; CmR [1]  

ΔdnaK degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔdnaK::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔsecG degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsecG::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔsecDF degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsecDF::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔsipS degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipS::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔsipT degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipT::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔsipU degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipU::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔsipV degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipV::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔsipW degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipW::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔsppA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsppA::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔtepA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔtepA::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔprsW degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔprsW::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔwprA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔwprA::specR EmR; SpecR; NeoR This study 

ΔhtrA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔhtrA::upp-phleoR-cI EmR; PhleoR; NeoS This study 



ΔhtrB degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔhtrB::upp-phleoR-cI EmR; PhleoR; NeoS This study 

ΔyqeZ degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔyqeZ::upp-phleoR-cI EmR; PhleoR; NeoS This study 

AmyE ΔdnaK degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔdnaK::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔsecG degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsecG::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔsecDF degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsecDF::upp-phleoR-cI aprE::PaprE-amyE 

catR Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔsipS degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipS::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔsipT degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipT::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔsipU degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipU::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔsipV degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipV::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔsipW degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipW::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔsppA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsppA::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 



AmyE ΔtepA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔtepA::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔprsW degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔprsW::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔwprA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔwprA::specR aprE::PaprE-amyE catR Tbpn’ 

EmR; SpecR; NeoR; CmR 

This study 

AmyE ΔhtrA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔhtrA::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔhtrB degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔhtrB::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyE ΔyqeZ degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔyqeZ::upp-phleoR-cI aprE::PaprE-amyE catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔdnaK degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔdnaK::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔsecG degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsecG::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔsecDF degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsecDF::upp-phleoR-cI aprE::PaprE-amyL 

catR Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔsipS degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipS::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 



AmyL ΔsipT degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipT::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔsipU degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipU::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔsipV degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipV::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔsipW degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipW::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔsppA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsppA::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔtepA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔtepA::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔprsW degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔprsW::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔwprA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔwprA::specR aprE::PaprE-amyL catR Tbpn’ 

EmR; SpecR; NeoR; CmR 

This study 

AmyL ΔhtrA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔhtrA::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

AmyL ΔhtrB degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔhtrB::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 



AmyL ΔyqeZ degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔyqeZ::upp-phleoR-cI aprE::PaprE-amyL catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔdnaK degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔdnaK::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔsecG degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsecG::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔsecDF degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsecDF::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔsipS degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipS::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔsipT degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipT::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔsipU degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipU::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔsipV degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipV::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔsipW degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsipW::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔsppA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔsppA::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 



BPN’ ΔtepA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔtepA::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔprsW degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔprsW::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔwprA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔwprA::specR aprE::PaprE-bpn’ catR Tbpn’ 

EmR; SpecR; NeoR; CmR 

This study 

BPN’ ΔhtrA degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔhtrA::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔhtrB degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔhtrB::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

BPN’ ΔyqeZ degUHy32, amyE::xylRPxylAcomK-ermC, Δupp::neoR, ΔyqeZ::upp-phleoR-cI aprE::PaprE-bpn’ catR 

Tbpn’ EmR; PhleoR; NeoS; CmR 

This study 

Tbpn’, terminator structure of B. amyloliquefaciens bpn’; EmR, Erythromycin resistant; PhleoR, Phleomycin resistant NeoR, Neomycin resistant; NeoS, Neomycin sensitive; CmR, Chloramphenicol 
resistant; SpecR, Spectinomycin resistant 

  



Table S2: Primers used in this study 

Target gene  Primer name 5’→3’ nucleotide sequence 

 CI2.rev    CTTCAACGCTAACTTTGAG 

Chaperone   

dnaK dnaK.P0 CATTCATCCTCAGGACGTGTTC 

 dnaK.P1 CTATGTTGACCATTTGCTGTCACC 

 dnaK.P2 CGACCTGCAGGCATGCAAGCTTTGAATAACCTCCTGCTATGTAATTATTG 

 dnaK.P3 CGAGCTCGAATTCACTGGCCGTCGCAATAATTACATAGCAGGAGGTTATTCAAGTTCTTTTTAGTGTCAGC

CCCG 

 dnaK.P4 TAAATCAAGCGGGTCCTCTATCAC 

Translocase   

secG secG.P0 CCAGCCTTGTACATAAGCCCC 

 secG.P1 GCCTCTGCCAGTTTTTTGATG 

 secG.P2 CGACCTGCAGGCATGCAAGCTCCCATACACCTCCAGACTCAC 

 secG.P3 CGAGCTCGAATTCACTGGCCGTCGGTAATGTAGCCAGTGAGTCTGGAGGTGTATGGGGGCAATGTTTGTA

TAAGGTCTG 

 secG.P4 GAGAATGGTTTCAACCTCACCC 

secDF secDF.P0 GCACAGCTTGAAGCGGG 

 secDF.P1 GGGGCCATCACTTTTATAAATACAG 

 secDF.P2 CGACCTGCAGGCATGCAAGCTTATGTATATCCTCCCTTAAACCTGTGC 



 secDF.P3 CGAGCTCGAATTCACTGGCCGTCGGATTCGCACAGGTTTAAGGGAGGATATACATAAAAATATCAGGCTG

TCCTCTGC 

 secDF.P4 CCGACAGTTTTTGCAGCG 

Signal peptidases   

sipS sipS.P0 CCTGACTCGGTGGCAGAAC 

 sipS.P1 CCCGCCATAGACAATGTTG 

 sipS.P2 CGACCTGCAGGCATGCAAGCTCTGATTTCCTCCAATAAACAACG 

 sipS.P3 CGAGCTCGAATTCACTGGCCGTCGGAAGACCGTTGTTTATTGGAGGAAATCAGGATCAAGCAGCTTCCCA

TTG 

 sipS.P4 GCAGCCTCTGACGTGATCC 

sipT sipT.P0 GGCACCAGCACCTGCC 

 sipT.P1 GCCCGACAGGTATTGCC 

 sipT.P2 CGACCTGCAGGCATGCAAGCTAGTGTTTCCTCCTAGACAATTGCTATG 

 sipT.P3 CGAGCTCGAATTCACTGGCCGTCGCAACTGACATAGCAATTGTCTAGGAGGAAACACTAAACGCCTTGCT

GGCCTAG 

 sipT.P4 CAAGCACCTTTACGCCATCG 

sipU sipU.P0 GGCTTTAAGCAAACTGAACACG 

 sipU.P1 GATGTGACCCGCGTAGCG 

 sipU.P2 CGACCTGCAGGCATGCAAGCTCTTCCTTCACCCGATGCTTTC 



 sipU.P3 CGAGCTCGAATTCACTGGCCGTCGGGAATTCTTAGGAAAGCATCGGGTGAAGGAAGAATGCAATGCAAA

AAGAACATGG 

 sipU.P4 CAGCTTGATATCTACATCTTCTCTTTGAAC 

sipV sipV.P0 GGGCGCGTATACCGAG 

 sipV.P1 CCGAAGATGATGATGAGAGCTG 

 sipV.P2 CGACCTGCAGGCATGCAAGCTGTTACTGTCTCCCTCCATCATGC 

 sipV.P3 CGAGCTCGAATTCACTGGCCGTCGCAGCGTGAGCATGATGGAGGGAGACAGTAACAAAGACGCTAATTG

AAGAGGCG 

 sipV.P4 CCAGCAGCTCCGACATC 

sipW sipW.P0 GATGGACAGAATAAAACAGTGTAAAGG 

 sipW.P1 CTCCGAGAGATGAGCGAAAAG 

 sipW.P2 CGACCTGCAGGCATGCAAGCTTGCTTTTTTCATCCTCTTCCC 

 sipW.P3 CGAGCTCGAATTCACTGGCCGTCGCCAGAAGGAAAGCGGGGAAGAGGATGAAAAAAGCACTTCAGTTGT

AAACCTGGCA 

 sipW.P4 GCCGGACTGGCTGAAATAC 

Cell envelope-associated proteases   

sppA sppA.P0 GCATGATCGGCTTATTCATGC 

 sppA.p1 CGCATGCCGATCGCAC 

 sppA.P2 CGACCTGCAGGCATGCAAGCTTTTTTCTCCTCCTTTTTCCTAAACTC 



 sppA.P3 CGAGCTCGAATTCACTGGCCGTCGGAGAGAGTTTAGGAAAAAGGAGGAGAAAAAGAGGGAACAATAAT

GGACGCG 

 sppA.P4 CGCGATCGGCGTAATGG 

tepA tepA.P0 CGCACGGGCACGATG 

 tepA.P1 CTGTCCGTTCCAGTGTACGG 

 tepA.P2 CGACCTGCAGGCATGCAAGCTCTCGCTTTCATCCTTTCCG 

 tepA.P3 CGAGCTCGAATTCACTGGCCGTCGCAAAGAGAAACTCGGAAAGGATGAAAGCGAGTTCTTTATACCGTGA

TGCCTCAG 

 tepA.P4 GGTCTGTCATTCAATTTAGACTCCAG 

prsW prsW.P0 CCAAGGCTTCTACTGGAGTGAAG 

 prsW.P1 GGTAGAAGAAAAATTAGAAAAAATGATGG 

 prsW.P2 CGACCTGCAGGCATGCAAGCTCAGGCAACCTCTTTCCTTTATATTC 

 prsW.P3 CGAGCTCGAATTCACTGGCCGTCGGAATATAAAGGAAAGAGGTTGCCTG AAGCCGCACAGCAACCGTGC 

 prsW.P4 GCGGCAGCTGACTGACGCTG 

wprA wprA.P0 GTAGAGCAAGCCCGTCCTG 

 wprA.P1 GCGACAGGGGAACTTTACAAC 

 wprA.P2 CGACCTGCAGGCATGCAAGCTGTTATCCCTCCTGCAAAATAATGAATC 

 wprA.P3 CGAGCTCGAATTCACTGGCCGTCGCCTTCAAGGAGATTCATTATTTTGCAGGAGGGATAACCCAAAAAGC

GGTGCTCG 

 wprA.P4 GCCGCAATCGCTGTAATC 



htrA htrA.P0 GCCGCCCGGTCATCCCC 

 htrA.P1 CCGATCGTTTATGTAAAAATGACG 

 htrA.P2 CGACCTGCAGGCATGCAAGCTCATGTTCACTCCGTTTCTCTATT 

 htrA.P3 CGAGCTCGAATTCACTGGCCGTCGAATAGAGAAACGGAGTGAACATGGACATAATGCCTCAGGCCG 

 htrA.P4 GATACATCAAGCAGCAAGGCTTC 

htrB htrB.P0 CCGGTCCACTTTTACTGGG 

 htrB.P1 CAAGCCAAATAGCCGGAATCC 

 htrB.P2 CGACCTGCAGGCATGCAAGCTGTTCTTACACTCCTTTAACGGTTATTC 

 htrB.P3 CGAGCTCGAATTCACTGGCCGTCGGAATAACCGTTAAAGGAGTGTAAGAACGAAAAAACAAAAAGCTGA

ACCCGAT 

 htrB.P4 CCATCGTGACAGGAGCGTC 

yqeZ yqeZ.P0 CGCTGCGGTCAGAAAAGG 

 yqeZ.P1 CCACATGGGCATATGCTGTC 

 yqeZ.P2 CGACCTGCAGGCATGCAAGCTGGGCGGTGTATCCCTCC 

 yqeZ.P3 CGAGCTCGAATTCACTGGCCGTCGCTTATTATAAAAGGAAGGAGGGATACACCGCCCATAGAAACGAGGA

GAAGTTATATGGATC 

 yqeZ.P4 GAACGATCCCCTGTACGACG 
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